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1.0 Abstract 
Through the help of Journeyman International, local cooperatives, and the Empowering 
Villages Organization, a large part of Rwanda is being redesigned and rebuilt. Changes hope to 
enable access to electricity, and will empower communities with leading socio-economic 
development solutions in energy, environment, entrepreneurship, and education. These efforts 
have led to the vision of the Virunga Coffee/Cocoa Co-op along the Mukungwa River in the 
Northern Province of Rwanda. This project consists of a team of two Architectural Engineering 
students, an Architecture student, and a Construction Management student from California 
Polytechnic State University in San Luis Obispo, CA, working with a local representative in 
Rwanda. The purpose of this project is to create a community center and warehouse for the 
advancement of coffee and cocoa farming that locals can access for both learning and economic 
empowerment in order to increase education standards and employment in the community. This 
project report consists of a personal reflection of travel experiences in Rwanda, preliminary 
research of the history of Rwanda, drawings and calculations of the structure, challenges faced 
during the project, and reflections of personal encounters throughout the project. 
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2.0 Introduction 
2.1 What is Journeyman International/Brief Overview 
Journeyman International is a nonprofit humanitarian design organization that pairs 
university students and future designers with organizations and countries that are in need of good 
architecture and design. Students studying architecture, engineering, construction management 
and/or landscape architecture are given the opportunity to work on these projects to fulfill their 
senior thesis requirement. Journeyman International strives to inspire and excite students by 
doing humanitarian work all over the world. In fact, many of these Journeyman International 
projects are found outside of the country, thus giving students a chance to travel abroad and get 
first hand experience of the culture, land, and people. Through its efforts, Journeyman 
International aims to change the lives of both the students and the people of these communities. 
 
2.2 Situation/Background 
Rwanda is on the forefront for building locally and sustainably in developing countries. 
This can be seen through recent Journeyman International projects such as the Women’s 
Aquaculture Cooperative and the Sunzu Village. Increased education has led to advancements in 
construction and engineering that promote environmentally conscious strategies to solve 
problems in the country. Rwaza, Musanze, in the Northwest province, faces problems concerning 
energy and socioeconomic growth. The Virunga Coffee-Cocoa Co-Op is working in conjunction 
with the Empowering Villages organization and DC Hydropower to create more energy and jobs 
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in the area and to continue Rwanda’s mission on sustainability. Empowering Villages is a 
nonprofit organization working with the Global Giving Organization, which is the largest global 
crowdfunding community connecting nonprofits, donors, and companies in nearly every country. 
Materials for the community center building are found directly at the site and use building 
practices as old as time, such as rammed earth walls.  
Empowering Villages’ ultimate mission is to enable access to electricity and empower 
communities with leading socio-economic development solutions in energy, environment, 
entrepreneurship, and education. Specifically, Empowering Villages is also engaged with the 
Rwaza Hydropower Plant to fulfill its socio-economic mission to better the lives of the 
surrounding community. This joint effort has led to the creation of a project that will provide a 
community center/learning space 
and a warehouse next to the 
hydropower plant on the 
Mukungwa River in the North 
West of Rwanda. This report will 
focus specifically on the design of 
the community center. The design 
team for this project includes 
architecture student Dayna Lake, construction management student Tanner Frkovich, and two 
architectural engineering students Anugrah Gupta and Caleb Azevedo. All four members are 
graduating seniors at California Polytechnic State University in San Luis Obispo, working to 
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create more job opportunities and education for the community, and to perpetuate coffee farming 
in Rwanda.  
 
 
2.3 Story of Travel 
Anugrah is grateful for the opportunity to travel to Rwanda in December 2017. He was 
able to see the current state of his project site, as well as meet and interact with many local 
Rwandans who are the main motivation for Anugrah’s dedication to humanitarian work.  
In addition to meeting influential people and seeing his project site, Anugrah had many 
other heartwarming experiences. In 1994, Rwanda went through a horrible genocide, which 
resulted in the death of over one million people. While in Kigali, Anugrah visited the Rwandan 
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Genocide Memorial, where some 250,000 people are interred. Having this experience at the 
beginning of the trip was a major factor in the emotional attachment that Anugrah was to have 
with the people of Rwanda. In addition to visiting the memorial, Anugrah noticed a great sense 
of pride among the people of Rwanda; their focus was more to overcome their losses rather than 
grieve them. Furthermore, given the 1994 tragedy, the people were surprisingly welcoming to 
tourists and other outsiders. This further inspired Anugrah to dedicate his time and passion to this 
project. 
Of the many villages visited, Sunzu Village in Northern Province, Rwanda was the most 
memorable for Anugrah. Sunzu is the site of a previously designed (and constructed) 
Journeyman International project, as well as the current construction site for another Journeyman 
project. The completed project is a 
multi-use building designed to 
provide a place for children and 
women to meet and learn, in an effort 
to promote education in one of the 
poorest regions of Rwanda. When 
Anugrah arrived, children were either 
playing outside, in the library reading 
stories aloud in English, or learning 
how to use various computer software. The faces of these kids lit up with immense joy as 
Anugrah and the rest of the Journeyman team arrived. Many pictures were taken, games played, 
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stories read, and memories made. To this day, Anugrah is pen pals with a thirteen-year-old 
student at Sunzu named Didier Niyomukiza.  
          
 
Each and every day in Rwanda was filled with unforgettable adventures whether they 
were visits to beautiful and vast Lake Kivu, or getting chased by elephants in Rwanda’s Akagera 
National Park. Anugrah feels a great sense of appreciation for the culture and people of Rwanda 
and is extremely passionate about helping the country by means of yet another Journeyman 
International project. 
 
2.4 Preliminary Research  
Although Caleb did not travel to Rwanda with others in December of 2017, he still 
performed preliminary research of the history of Rwanda and also watched the movie “​Hotel 
Rwanda​” as recommended by Journeyman International president Daniel Wiens. Rwanda is a 
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country located in the northern province of Africa with a population of approximately 11.2 
million people. The capital is Kigali, which can be found in the center of the country.  
Prior to 1994, two groups represented much of the country: the Tutsis and the Hutus. 
Both groups had similar physical characteristics and religious beliefs. After World War I, 
Rwanda came under the League of Nations mandates of Belgium, and during the Belgian 
colonization the Belgians favored the Tutsi minority over the Hutus (Rwandan Genocide, 
History.com​). The Tutsis were perceived to have greater wealth and were granted higher social 
status than the Hutus by the Belgians (Lichfield, ​Independent​). This created ethnic strife as the 
Hutus believed that the Tutsis were privileged and could not be trusted. Rebellious Hutus 
revolted, forcing many Tutsis to leave the country and declaring the country as a republic. 
Violence continued throughout the years. The military then declared a moderate Hutu, Juvenal 
Habyarimana, in power of Rwanda. He then became the president of the political party, the 
National Revolutionary Movement for Development (MRND). In 1990, negotiations between the 
Rwandese Patriotic Front (consisting mainly of Tutsis) and Habyarimana led to a reconstruction 
of the Rwandan government that would include the Tutsis which angered the Hutu extremists 
and caused tensions to rise even higher (Rwandan Genocide).  
On April 6, 1994, Rwandan President Juvenal Habyarimana and Burundi President 
Cyprien Ntaryamira were murdered as their plane was shot down over Kigali (Rwandan 
Genocide). This culminated in the Rwandan genocide as Hutu militia known as the Interhamwe 
and Rwandan armed forces began murdering innocent Tutsis and moderate Hutus. 
Approximately 800,000 Tutsis and moderate Hutus were killed by these forces in a span of 100 
days (Rwanda Country Profile, ​BBC News​).  
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During this time, the international community stayed on the sidelines; the only 
international assistance the country received came from the French troops who provided safe 
zones for the Tutsis and helped some escape. The people of Rwanda were helpless, because the 
United Nations failed to intervene as they saw Rwanda as less important than other countries. 
Innocent lives were unrightfully taken; the United Nations could have helped more than they did. 
Though portrayed by actors, “​Hotel Rwanda​” showed the emotions and the challenges the 
country faced.  
Today, Rwanda still remembers those whose lives had been taken, but also looks to the 
future of the country. A farmer in Rwanda, Ezekial Shinga, states “Everything in this country has 
changed. People own businesses, and the majority are tea farmers. There’s peace, and neighbors 
now love each other (Onnyulo, ​The Washington Times​).” Tea and coffee have been the main 
reasons for the recent economic growth, and this growth has helped provide currency to the 
country for new construction of schools, hotels, and other infrastructure (Rwanda Country 
Profile). The goal is to continue the economic growth and strive for better educational 
opportunities for the future of Rwanda. Caleb and the rest of the Journeyman International team 
look to fulfill this goal through the efforts of the Virunga Coffee/Cocoa Co-op. 
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3.0 Project Description 
3.1 Coordination Approach/Assumptions 
Coordination throughout the course of this project was very crucial, as there are many 
limitations when designing in Rwanda as opposed to the U.S. In addition, a lot of information 
was unavailable to the team that was project-specific. For example, there were no soil reports 
available for the exact location of the proposed building. Therefore, the engineering team used 
soil reports from previous projects within 50 km of the Virunga site. With the use of these 
reports, the team classified the soil and extracted bearing pressures and other coefficients 
necessary for the design of the foundation. 
All communications for this project were conducted between the architecture student, 
Dayna, and the on-site representatives. The on-site representatives included Carly Althoff and 
Daniel Klinck, both of whom are permanently situated in Rwanda. To keep communication 
precise and limited, the engineering team, Anugrah and Caleb, gathered information they needed 
from the representatives and relayed it to Dayna. As a result, all proposed questions (including 
those from Dayna) were asked in a single phone call/email approximately once every two weeks, 
or as otherwise needed.  
Another major aspect of the design that needed to be approved by and communicated 
with the on-site representatives was material use. The initial phase of the project consisted of 
communication amongst Dayna and the representatives in coordinating what building materials 
were available for the use of the design. The second phase involved the engineering team 
communicating ultimately with the representatives in determining material strengths and 
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properties. The J.I. team concluded that many of the material properties for this project would be 
similar to previous projects. However, one difference was the compressive strength of rammed 
earth walls: 1,500 psi as opposed to a more commonly used strength of 4-5,000 psi for concrete. 
Although some information was found on the internet, the team knew it was more accurate to 
obtain this information first hand. Therefore, Anugrah was able to incorporate in the design 
materials that he saw when he 
traveled to Rwanda. The project 
therefore consists mainly of the 
following materials: corrugated 
metal roofing, timber roof 
joists, steel roof beams and 
columns, reinforced rammed 
earth walls, and reinforced 
concrete foundations.  
 
 
3.2 Drawings and Calculations  
The calculations can be found in Appendix A, and the drawings in Appendix B. For the 
first section of this calculation package, the engineering team determined an overall framing 
layout and performed a roof load take-off for the structure. In addition, they designed the 
slab-on-grade, roof joists, and beams. As reflected in the calculations, there are many materials 
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being used simultaneously. This initially created conflict with member sizes and connections of 
members in terms of constructability. In addition, loads and member spans governed the design, 
making the layout increasingly inefficient. As a result, the engineering team used a roofing 
system including dimensional lumber joists in conjunction with steel wide-flange beams, as 
opposed to exclusively timber framing. Preliminary designs were also taken into account in order 
to determine seismic weight and wall layout. 
The slab-on-grade consists of a typical design that is commonly used for 1-2 story 
buildings in California. Due to minimal design loads, this design is applicable. The joists were 
designed using dimensional lumber, specifically ​Douglas Fir-Larch No. 3​ grade. Regarding 
available materials in Rwanda, the team felt this grade was the best comparison. A distributed 
load of 68 pounds per linear foot (plf) spans across the entire joist. Temperature and moisture 
effects were negligible, and therefore factors were accordingly set to 1.0. The joist design 
includes checks of bending, shear, and deflection. The final design of the joists is 2x10s at 24 in. 
on-center.  
The roof beams were designed using A992 steel, with a yield stress of 50 ksi and an 
ultimate stress of 65 ksi. Due to large spans, steel is a more efficient material than timber for the 
roof beams. A uniform distributed load of 488 plf acts along the entire span of both designed 
beams. Bending, shear, and deflection were checked for each beam. Beam B1 is designed to be a 
W18x40 and Beam B2 is designed to be a W14x22.  
The second section of this calculation page includes the design of wide flange columns 
and column foundations. Much of the gravity load is transferred to the rammed earth walls 
through bearing except for the south-most section of the building. Dayna wanted to have rammed 
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earth walls that would disconnect from the roof to provide for openings and natural light 
throughout the community center. In response, the engineering team added columns along that 
grid-line to support the W14x22 roof beams. 
The column selected for design was the “worst-case” column (the tallest column) which 
has an unbraced length of 17 feet. The column was also designed using A992 steel. The loads 
used for this design were a dead load of 20 pounds per square foot (psf) and live load of 14 psf. 
The live load could not be reduced because the tributary area of the column was lower than the 
minimum, as was the slope of the roof. The tributary area affecting the column was 10 feet by 16 
feet, or 160 square feet. The demand gravity load using the tributary area and load combination 
for LRFD was 7.84 kips. 
The capacity values for the column design came from the AISC 14​th ​Edition Steel 
Manual. “Pin-pin” connections were assumed as the base for the column, which resulted in a K 
value of 1.0. The column was designed to be a W10x33 with an axial load capacity of 195 kips.  
The column footing was designed with reference to the ACI 318-14 code. The footing 
was designed using concrete and steel reinforcing; the compressive strength of the concrete was 
3,000 psi and the yield strength of the reinforcing was 60 ksi. The engineering team was not able 
to find sufficient soil information for the site, but used previous projects’ soil reports; therefore, 
the assumed soil classification used for this design was expansive clay soil with an allowable soil 
pressure of 1.5 kips per square foot (ksf). This pressure is also the worst-case scenario per the 
International Building Code (IBC) 2015. Under service loads, the area required for this footing 
was 4 ft​2​. For conservative purposes, the team designed a 4’x4’ square footing with an area of 16 
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ft​2​. The depth of the footing is 2 feet which was acceptable for two-way action shear and 
wide-beam action shear. 
The footing reinforcement design was similar to that of a concrete slab. The demand 
moment from the soil pressure on the footing was 2.25 kip-ft. The required area of the steel was 
.03 in​2​; therefore, the footing required minimum reinforcement per ACI standards which was 
2.07 in​2​. The design team tried (5) #6 reinforcing bars with a total area of 2.20 in​2​. Spacing 
requirements were checked for both shrinkage and temperature reinforcement, and flexural 
reinforcement under ACI standards. The provided spacing of the footing reinforcement is 
approximately 9.5 inches. To ensure ductile behavior, steel should yield before concrete. This 
assumption was checked as a part of this calculation as the steel strain was 0.076 in/in which is 
greater than the yielding steel strain of 0.0021 in/in. Using the ACI 318-14, the moment capacity 
of the column footing was 195 kip-ft. To assume adequate development length within the 
concrete footing, 90-degree standard hooks shall be used. 
The third section of this calculation package includes the lateral design criteria and 
design of two specific shear walls and their respective foundations. With the final architectural 
designs of the walls completed by Dayna, the engineering team computed the seismic weight of 
the building which included the roof dead load and shear wall self-weights. The engineering 
team used half of each shear wall self weight because the other half would transfer directly to the 
ground. Seismic criteria is documented in the load take-off section of the design package. The 
engineering team concluded that the seismic base shear of the building is 14 kips in both 
directions. 
 
 
 
 
14 
The engineering team verified that wind loading did not govern the lateral design. Using 
the ASCE 7-10 code, they performed a wind analysis to find the maximum pressures on the 
building. The engineering team used the lowest wind pressures in the United States (California, 
at 110 mph) due to inadequate data regarding wind pressures in the project’s region; previous J.I. 
teams have used the same pressures. After all of the parameters were checked, the engineering 
team concluded that the base shear for wind is 12 kips in the North-South direction and 9 kips in 
the East-West direction. As a result, seismic loading governs in the lateral design at 14 kips. 
Using the seismic lateral loads, the engineering team designed the shear walls. Based on 
the layout of the building, they designed one shear wall in each direction of loading (East-West 
and North-South). The shear walls will be constructed of rammed earth, and therefore a 
conservative estimate for the design strength of this material was used. As a result of conducting 
research and looking at past projects, a lower bound compressive strength of 1,500 psi was used 
and the walls were designed using the same process as reinforced concrete walls. 
The shear wall designs include sizing and spacing of shear reinforcement, flexural 
reinforcement, and boundary element confinement. Due to extremely low seismic loads in 
comparison with California, the shear walls were designed using minimum code-enforced 
reinforcing. In addition, no special boundary reinforcement was required, as the lateral loads 
were relatively small in the East-West and North-South directions (3 kips and 7 kips, 
respectively). In order to eliminate the iterative process of designing flexural reinforcement, 
spColumn​ was used to check the flexural capacities of the wall sections. 
After the design of the shear walls, the engineering team designed their respective 
foundations. Again, in order to eliminate the iterative process of designing reinforcement, the 
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team used a self-created excel spreadsheet that expedited the process. The spreadsheet roughly 
goes through the design process and makes intermediate checks along the way which helps the 
designer understand the general foundation dimensions. The design can then be started using 
these dimensions, and the need for iteration is eliminated.  
The shear wall foundation designs consist of soil bearing pressure checks, flexural 
reinforcement design, and transverse reinforcement design. Due to past experience with shear 
wall foundation designs, the team did not check/design shear reinforcement; shear reinforcement 
is extremely uncommon in shear wall foundations unless loads are unusually large. Therefore, 
the relatively small seismic loads allowed for the use of minimum reinforcing in both directions 
of the shear wall foundations. 
For the soil bearing pressure checks, two load cases were considered: one with solely 
dead and live loads, and another including seismic effects in addition to dead and live loads. 
These load combinations were used in conjunction with an Allowable Stress Design (ASD) 
approach. The reinforcement, however, was designed using Load and Resistance Factor Design 
(LRFD). 
 
3.3 Challenges  
One of the main challenges the engineering team faced was coordination with Dayna. 
Initially, the team wasn’t given much information from her due to the lack of general knowledge 
on the location. In their lab courses, the engineering team was accustomed to general project 
information such as materials and site information (seismic, wind, and soil criteria). The 
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beginning stages of the project had many changes in material use and footprint, which prevented 
the engineering team from conducting accurate load take-offs and preliminary calculations for 
the structure. 
Dayna and engineering team had trouble deciding what materials to use for the project; 
for example, Dayna wanted to design the roof framing with timber for aesthetic appeal, while the 
engineering team believed that steel framing would be structurally efficient. The project initially 
consisted of a range of materials that the engineering team had not encountered being used 
simultaneously. Although the design could have been carried out using these materials, the 
engineering team and Dayna discussed the inefficiencies involved. As a result, the materials 
were re-chosen to solve the structural issues while still allowing for aesthetic freedom. A draft 
design was created using plywood sheathing, timber framing, rammed earth walls, and steel 
columns. However, during the calculation phase, the engineering team determined that timber 
framing would be difficult to use due to large spans. Therefore, steel wide flange beams are used 
in the gravity system. This change allowed Dayna to have more vertical clearance with smaller 
beam depths, while also reducing complications in the framing system for the engineering team. 
As stated earlier, there were little to no reports available regarding site conditions of 
Rwanda. In order to overcome this challenge, the engineering team used similar U.S. wind 
conditions for this project. The seismic criteria, on the other hand, was taken from a report 
analyzing seismic loads in Bujumbura and Kigali (Ndihokubwayo, Jiang, and Chen, 2). The site 
design criteria taken were conservative in comparison with the actual seismic and wind 
conditions in Rwanda. The soil criteria were taken from minimum requirements in the 2015 
edition of the IBC. 
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Another challenge was the unfamiliarity with the design of connections between 
members of varying materials. Additionally, the general procedure of designing rammed earth 
shear walls was unknown. To overcome these challenges, research was conducted which 
included reading a 2003 article on the construction of rammed earth walls (Maniatidis & Walker, 
2003). Daniel Wiens also recommended to the engineering team using the same design approach 
as with concrete shear walls; the only difference being a reduced compressive strength of 1,500 
psi.  
 
3.4 Status/Future of Project 
The architectural, structural, and construction packages will be submitted and reviewed 
by Journeyman International, and the calculations will be thoroughly reviewed by (an) 
in-country engineer(s). Land has already been allocated for the project and construction will 
hopefully begin after fundraising is complete. In upcoming months, the Journeyman 
International team, especially those who did not have the opportunity to travel in December of 
2017, will hopefully travel back to Rwanda to gain further understanding on the current status of 
the project.  
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4.0 Conclusion  
4.1 Personal Reflection - Anugrah Gupta 
After ten weeks of working on the design of Virunga Coffee/Cocoa Co-op, I can proudly 
say that I was able to incorporate much of what I have learned at Cal Poly over the years. With 
the completion of three structural design labs and the combination of various materials in the 
building concept, I was well-trained to complete the design. Many challenges arose along the 
way, but I was able to overcome these challenges using the help of my teammates, as well as my 
engineering judgement. The Virunga Coffee/Cocoa Co-op was a very interesting building to 
work on due to the large range of materials used, especially because some were new to me (i.e. 
rammed earth). However, this served solely as additional motivation, and it gave me the 
opportunity to learn and incorporate new ideas into the project.  
For me, this project was more than a graduation requirement, but rather a comprehensive 
examination of what I have been taught over the last four years. Most importantly, this was an 
incredible opportunity and privilege for me, as the community center could possibly be 
constructed one day. Additionally, the opportunity I was given to travel to Rwanda will remain 
with me for a lifetime. Not only was I able to gain firsthand knowledge of my site, but was also 
able to get a great sense of appreciation for the culture and people of Rwanda. Journeyman 
International is an incredible organization that I hope to continue working with after graduation; 
the opportunities are endless, and there is no other organization that gives students the 
confidence to design their own structure with the possibility of construction. 
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4.2 Personal Reflection - Caleb Azevedo 
Working with Journeyman International was a great opportunity for me because it 
introduced me to what working on actual structural projects feels like. From scheduling weekly 
meetings to coordinating and adapting to changes in design, I understand that when it comes to 
working on an actual project, it is more than calculations and drawings. I encountered challenges 
with new materials such as rammed earth and also with designing connections between different 
materials that I was not accustomed to. These challenges were difficult, but with the help of 
research, assistance from professors, and consultation with my engineering partner Anugrah, the 
design challenges were resolved. 
I realize that not travelling to Rwanda this past winter made it difficult to understand 
what this project actually means. My preliminary research taught me about the unfortunate 
events that occurred in Rwanda. With no assistance from any other nations, Rwanda was 
helpless. But through all the pain and suffering in 1994, Rwanda has grown as a community 
today. I am proud to be a part of this process. With coffee being one of the primary sources for 
economy in Rwanda, the Virunga Coffee/Cocoa Co-op project will increase jobs and economy. 
I feel that this senior project has prepared me for the future. I will be starting work at 
Strandberg Engineering and am excited to utilize everything that I have learned throughout my 
four years at Cal Poly. I will also still be interested in working with Journeyman International 
after graduation because it allows me to combine design with humanitarian work that will benefit 
those that need it. I hope that I will be able to go visit the Rwandan project site and continue to 
be a part of the design of the Virunga Coffee/Cocoa Co-op. 
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Appendix A - Calculations 
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General
1. Applicable Code:  2015 International Building Code (IBC).  
A. Design Wind Speed (CBC Section 1609):  110 mph, Exposure B.
Design based on similar United States conditions
A. Design Seismic Criteria (Comparative Analysis of Seismic Loading 
On High-Rise Building Structures in Bujumbura and Kigali Cities):
Seismic Importance Factor I: 1.0
Short Period MCE Acceleration SS: 0.280
Long Period MCE Acceleration S1: 0.110
Site Coefficients Fa & Fv: 1.000 respectively
Response Modification Coefficient R: 5.0
Soil Profile Type:SD
2. Governing Code Authority:  Country of Rwanda
3. Design Intent:  Contract documents indicate information sufficient 
to convey design intent.  Review contract documents and verify field and 
existing conditions.  Promptly notify Structural Engineer prior to proceeding 
with work if design intent requires further clarification.
4. Submittals:  Review for completeness and compliance with contract 
documents prior to submission to Structural Engineer.  Submit prior to 
fabrication.  Submittal review is for general conformance with design intent 
and does not constitute an authorization to deviate from terms and conditions 
of contract.  When indicated, provide a professional engineer’s signature and 
seal applicable to state where project is located.  Maintain at site a copy of 
reviewed and accepted submittals.  Structural Engineer requires 5 working 
days from receipt of submittal for completion of review.
5. Modifications and Substitutions:  Must be accepted in writing by Structural 
Engineer.  No modification or substitution will be accepted via shop drawing 
review.
6. Contract Documents Use:  Perform structural related work and develop 
shop drawings considering contract documents in their entirety.  See 
architectural drawings for top of floor and roof elevations, depressions, 
slopes, openings, curbs, drains, trenches, slab edge locations, wall overall 
dimensions and locations of openings not indicated on structural drawings.  
Any discrepancies between architectural and structural dimensions should be 
confirmed with the Architect and Structural Engineer before starting work.
7. Construction Means and Methods:  Not a part of contract documents.  
Perform construction means, methods, techniques, sequences and 
procedures complying with national, state and local safety ordinances.  Site 
visits (including structural observation) by Structural Engineer do not 
constitute supervision of construction means and methods.
8. Typical Details:  Details titled as “Typical” are applicable throughout 
project and may not be specifically referenced herein.  Contractor is 
responsible for identifying these details and understanding extent of their 
application prior to performing work.
Structural Observation
1. Definition:  Structural observation is required for the structural system in 
accordance with CBC Section 1704.5.  Structural observation is the visual 
observation of elements and connections of structural system at significant 
construction stages and completed structure for general conformance to 
contract documents.  Structural observation does not waive responsibility for 
inspections required of building inspector or testing laboratory.
2. Structural Observer:  Owner will employ a civil or structural engineer or 
architect to perform structural observation.  Engineer or architect will be 
registered or licensed in state of California.
3. Evidence of Employment:  Structural Observer will provide evidence of 
employment by Owner.  A letter from Owner or a copy of agreement for 
services will be sent to Governing Code Authority before first site visit.  
Structural Observer will also inform Owner of requirements for 
preconstruction meeting and will preside over this meeting.
4. Preconstruction Meeting:  Owner or Owner’s Representative will 
coordinate and call for meeting between Structural Engineer or Architect 
responsible for structural design, Structural Observer, Contractor, affected 
subcontractors and Testing Laboratory.  Structural Observer will preside over 
this meeting.  Purpose of meeting is to identify major structural elements and 
connections that affect vertical and lateral load resisting systems of structure 
and to review scheduling of required observations.  A record of meeting will 
be included in first observation report.
5. Required Site Visits:  Structural Observer will perform site visits at those 
steps in progress of work that allow for correction of deficiencies without 
substantial effort or uncovering of work involved.  At a minimum, the following 
significant construction stages require site visits and an observation report 
from Structural Observer:
Construction Stages Elements/Connections to be Observed
A. Foundations Foundation and column dowel-out 
reinforcing prior to first foundation pour.
B. Seismic Members Rammed earth shear wall reinforcing prior to 
construction.
C. Slab Slab, reinforcing prior to first slab pour.
6. Observation Reports:  Structural Observer will prepare a report for each 
significant stage of construction observed.  Original of observation report 
will be sent to governing code authority and will be signed and sealed (wet 
stamped) by responsible Structural Observer.  One copy of observation 
report will be attached to approved construction documents.  The copy 
attached to plans need not be sealed but shall be signed by responsible 
Structural Observer or their designee.  Copies of report will also be given to 
Owner, Contractor, deputy inspector and Structural Engineer (if other than 
Structural Observer).
7. Final Observation Report:  Structural Observer will submit a report that 
shows that all observed deficiencies were resolved and structural system 
generally conforms to approved construction documents.
Earthwork and Foundations
1. Geotechnical Engineer:  Retained by Owner and satisfactory to 
Structural Engineer and Governing Code Authority to perform required 
observations.
2. Applicable Geotechnical Report:  Soil reports unavailable for project 
site. Perform soils work complying with foundation design based on worst 
case capacities per IBC. Expansive clay soil shall be assumed for this 
project.
3. Foundation Design Values:
Bearing Capacity: 1,500 psf*
Lateral Bearing Pressure:300 psf/ft*
Coefficient of Friction0.3*
Soil Profile Type SD
*These values may be increased 33 percent for seismic or wind 
loading.  Increase Lateral Bearing Pressure 200 percent for isolated 
pole type footings.
4. Excavations, Backfill and Compaction of Backfill:  Comply with 
geotechnical report and requirements of CBC Section 1804 and performed 
only under observation of Geotechnical Engineer.  Contractor is responsible 
for all excavation, lagging, shoring, underpinning and related procedures.
5. Foundation Excavations:  Observed by and acceptable to Geotechnical 
Engineer prior to placement of fill, reinforcing steel, or concrete.  
Foundations are to bear on firm existing soil or approved compacted fill as 
indicated in geotechnical report.  Slope sides of excavation not less than 1 
vertical to 1 horizontal as indicated in geotechnical report.  Cast concrete 
directly against excavated surfaces.
6. Minimum Footing Depths:  24 inches below adjacent grade or finish 
floor, whichever is lower.
7. Backfilling of Retaining Walls:  Place after completion and inspection of 
waterproofing.  Adequately shore retaining walls during backfill 
operation.  Unless adequately shored, do not place backfill behind 
building structure retaining walls (excluding site retaining walls) until 
concrete at elevated floor levels adjacent to walls are completely 
poured (in area) and have cured for at least 7 days.
8. Water Exposure at Building Perimeter Footings:  At areas where 
sidewalks or paving do not immediately adjoin structure, provide positive 
drainage away from structure at building perimeter.  Landscape irrigation is 
not permitted within five feet of building perimeter footings except when 
enclosed in protected planters with direct drainage away from structure or 
which complies with applicable code.  Discharge from downspouts, roof 
drains and scuppers is not permitted onto unprotected soils within five feet 
of building perimeter.  Refer to geotechnical report for complete 
requirements.
9. Drainage System:  As required by future geotechnical report.  Retaining 
walls were not designed to resist hydrostatic pressure.
Dimensional Lumber
1. Framing: All framing lumber shall be kiln dried of MC-19, and graded 
and marked in conformance with the standard grading of the Rwandan 
region. All sawn lumber shall be identified by this grade mark or a certificate 
of inspection issued by the certifying agency.
2. Joists: Joists shall be 2x, 3x, or 4x members. Wood species to be used 
for this project shall be an accordance with the region of Rwanda. For 
design purposes, the species shall be assumed as Douglas Fir Larch Grade 
No. 3 with a minimum base value Fb = 525 psi.
3. Connections: Dimensional lumber connectors called out by letters and 
numbers shall be "Strong-Tie" by Simpson Company. As specified in their 
catalog No. C-2017 equivalent devices by other manufacturers may be 
substituted, provided they have ICBO approval for equal or greater load 
capacities. Provide number and size of fasteners as specified by 
manufacturer. Connections shall be installed in accordance with the 
manufacterer's reccommendations. All bolts in wood members shall 
conform to ASTM A307. Provide washers under the heads and nuts of all 
bolts and lag screws bearing on wood. Unless noted otherwise, all nails 
shall be common. All joists shall be connected to flush beams with hangers 
per Simpson company.
Sheathing
1. Standard: Structural Sheathing shall conform to "Construction and 
Industrial Plywood" based on product standards by the local region.
2. Installation: Unless noted otherwise on drawings, install roof panels with 
long dimensions across supports and with panel continuous over two or 
more spans. End joist shall occur over supports.
3. Nailing: Provide minimum nailing in accordance with NDS 2015 table 
excepted as noted on the drawings. Nailing for roof diaphragm shall be noted 
in drawings. Nails shall be driven flush and shall not fracture the surface of 
sheathing. 
Structural Steel
1. Structural Steel Design, Fabrication, and Erection: Structural steel shall 
be based on the latest editions of AISC specifications and codes:
2. Specification for Structural Framing: Load & Resistance Factor Design
3. Joints: Specification for structural joints using ASTM A325 or A490 bolts.
4. Structural Steel: All structural steel shall conform to the following:
Structural Framing................................................ASTM A992, Fy = 50 ksi
Plates and Rolled Shapes......................................ASTM A36, Fy = 36 ksi
Steel Pipes........................................ASTM A-53 Type E or S, Fy = 35 ksi
Structural Tubing....................................ASTM A500 Grade B, Fy = 46 ksi
Bolts and Connections.............................................................ASTM A307
5. Connection Bolts: All A325 connection bolts shall be insttalled to the 
snug-tight condition per AISC specifications, in strict accordance with the 
manufacturer's published recommendations.
6. Welds: All welding shall be in conformance with AISC and AWS 
standards and shall be performed by licensed and certified welders using 
E70XX electrodes. Only prequalified welds (as defined by AWS) shall be 
used.
Reinforcing Steel
1. Reinforcing Steel:
All bars unless indicated otherwise....................ASTM A615, Grade 60
Bars to be welded..............................................ASTM A706, Grade 60
2. Bars, Excluding Ties, in Ductile Moment Resisting Frames and Boundary 
Elements in Shear Walls:  ASTM A706, Grade 60 or A615, Grade 60, plus 
actual yield strength based on mill tests shall not exceed specified yield 
strength by more than 18,000 psi (retests shall not exceed this value by more 
than an additional 3,000 psi) and ratio of actual ultimate tensile stress to 
actual tensile yield strength shall not be less than 1.25.
3. Wire Reinforcing:
Smooth welded wire fabric..................................................ASTM A185
Deformed wire stirrups (D4 and larger only).......................ASTM A497
4. Shop Drawings:  ACI 315, Part B.  Show placement including splice 
locations and lengths and submit to Structural Engineer.  Promptly notify 
Structural Engineer prior to developing reinforcing steel shop drawings if 
insufficient clear distances between reinforcing steel or other congestion is 
encountered.
5. Splice Locations:  As shown on drawings.  If locations cannot be 
determined, verify with Structural Engineer prior to developing shop drawings.
6. Lap Lengths:  As shown on drawings.  If lap lengths cannot be 
determined, verify with Structural Engineer prior to developing shop drawings.  
Lap wire fabric 1-1/2 spaces (1 foot minimum).
7. Minimum Clearances Between Parallel Reinforcing Steel Including 
Distance Between Sets of Spliced Bars:  1-1/2 inch or 1 bar diameter, 
whichever is greater.  For bundled bars, minimum clear distances between 
units of bundled bars shall be same as single bars except bar diameter is 
derived from equivalent total area of bundle.
8. Minimum Cast-in-Place Min. cover, in.
Concrete Cover (nonprestressed):
Slabs on Grade................................................................center of slab
(a) Concrete Exposed to Earth or Weather (Unformed)......................3
(b) Concrete Exposed to Earth or Weather:
Formed No. 6 through No. 18 Bars .........................................2 
Formed No. 5 Bar and Smaller...............................................1-1/2
(c) Concrete Not Exposed to Earth or Weather:
Slabs, Walls, Joists:
No. 14 and No. 18 Bars....................................................1-1/2
No. 11 Bar and Smaller.......................................................3/4
Beams, Columns:
Primary Reinforcing, Ties, Stirrups, Spirals.....................1-1/2
9. Wall and Column Dowels:  Match vertical reinforcing size and spacing, 
unless noted otherwise.
10. Chairs or Spacers:  Plastic or plastic coated when resting on exposed 
surfaces.
11. Welding:  AWS D1.4-92  
A. Acceptable Reinforcing Steel for Welding:  ASTM A706.  If welding of 
reinforcing steel other than A706 is desired, submit proposed 
procedure, indicating conformance to code and requirements of 
Governing Code Authority to Structural Engineer for acceptance and 
to Governing Code Authority for approval prior to execution.
B. Welder Certification:  Governing Code Authority.
12. Bending:  Bend cold unless otherwise accepted by Structural Engineer.  
Do not field-bend reinforcing steel bars embedded in concrete unless 
otherwise shown on contract documents or pre-approved by Structural 
Engineer.
Cast-In-Place Concrete
1. Applicable Standard:  ACI 301.
2. Portland Cement:  ASTM C150, Type II.
3. Normal Weight Concrete (145 pcf):  ASTM C33 for aggregates of natural 
sand and rock.  Concrete to attain the following 28-day minimum 
compressive strength (f'c), unless noted otherwise:
Walls.........4000 psi Slabs on Grade..........................4000 psi
Columns....4000 psi Spread Footings........................4000 psi
Structural Slabs and Beams......4000 psi
Maximum Aggregate Sizes:  1-1/2 inches at foundations and slabs on 
grade and 1 inch elsewhere.
4. Lean Concrete:  Where specifically indicated, containing 2 sacks of 
cement per cubic yard of concrete.
5. Maximum Slump: 5 inches.  4 inches in flatwork.
6. Shrinkage:  ASTM C157, limit to 0.055 percent.
7. Use of Chlorides:  Not permitted.
8. Concrete Mix Design Data:  Submit for each type and compressive 
strength of concrete required signed and sealed by a registered civil 
engineer in state to Structural Engineer.  Base mix design on field 
experience or trial mixtures as stipulated in CBC.
9. Shop Drawings:  Submit to Structural Engineer indicating locations of 
concrete construction joints prior to placing concrete.   Locate joints at 
locations to minimize effects of shrinkage as well as being placed at points of 
low stress.
10. Conduits, Pipes, and Sleeves:  Do not embed other than electrical 
conduits 1 inch outside diameter and smaller in structural concrete.  Locate 
electrical conduit 4 inches apart minimum and within middle third of member 
height.
11. Chamfered Corners:  Provide ¾ inch chamfer at exposed corners of 
columns, beams and walls unless detailed otherwise.
12. Construction Joints:  Provide keys unless detailed otherwise.  Roughen 
surface to ¼ inch amplitude.  Thoroughly clean, remove laitance and 
thoroughly wet and remove standing water before placing new concrete.
13. Concrete Abutting Structural Masonry Walls:  Roughen concrete surface 
to full amplitude of 1/16 inch.
14. Curing:  Maintain concrete above 50 degrees Fahrenheit and in a moist 
condition for a minimum of 7 days after placement unless otherwise 
accepted by Structural Engineer.
Rammed Earth
1. Applicable Standard: ACI 301
2. Rammed Earth: Rammed Earth to attain a minimum compressive 
strength (f'c) of 1500 psi.
3. Soil: Soil used to form rammed earth structures should be free from 
organic material and other non-soil substances, such as rubbish, deleterious 
material, etc. Soils should be made up of:
Fine Gravel and Sand.....................................................50% to 70% 
Silt...................................................................................15% to 30% 
Clay..................................................................................5 to 15% clay. 
Soil should be tested using the "roll" method with the break off being 
between 80 mm and 120 mm.
4. Water: Water should come from a clean source free from organic 
material and any other harmful substances.
5. Rammed Earth Mix Design Data: Soils should be well mixed priot to 
ramming. Mixing by had or by mechanical mixer should continue until there is 
uniform distribution of materials with uniform color and consistency.
6. Stabilization: Stabilizing materials may be added to earth for ramme 
earth structures to improve strength, improvew resistance against water, or 
achieve less shrinkage. Approved materials are:
(a) ordinary Portland cement
(b) lime or hydrated lime
(c) lime combined with pozzolanas such as pulverized fuel ash and 
     ground granulated blast furnace slag.
FACE OF CONCRETE OR POUR JOINT
OUTSIDE FACE OF CONFINING TIES
STANDARD ACI HOOK
OR BEND PER ACI
SCHEDULE
FACE OF CONCRETE OR POUR JOINT
OUTSIDE FACE OF CONFINING TIES
FACE OF
CONCRETE
WITHIN CORE "X"
DEVELOPMENT LENGTH
LENGTH OUTSIDE OF 
CORE TO BE 
MULTIPLIED BY 1.6 "Y" 
(SEE SAMPLE EQ.)
NOTES:
1. ALL LENGTHS INDICATED IN SCHEDULE APPLY TO NORMAL WEIGHT 
CONCRETE APPLICATIONS.
2. FOR LIGHT WEIGHT CONCRETE APPLICATIONS, LENGTH INDICATED IN 
SCHEDULE SHALL BE MULTIPLIED BY 1.3.
3. NO EPOXY COATING.
4. FOR DETERMINING APPLICABLE BAR LAYOUT FOR BUNDLED BARS, USE 
EFFECTIVE BAR UNIT DIAMETER "dbe" AS SCHEDULED.
5. SEE NOTES 6 - 9 ON DETAIL 2/-
NOTES:
STRAIGHT BARS TERMINATING AT A JOINT SHALL PASS THROUGH THE CONFINED 
CORE OF A SEISMIC COLUMN OR BOUNDARY ELEMENT. ANY PORTION OF THE 
STRAIGHT EMBEDMENT NOT WITHIN CONFINED CORE SHALL BE INCREASED BY A 
FACTOR OF 1.6. (SEE EQUATION BELOW)
SAMPLE EQUATION FOR DETAIL C:
DEVELOPMENT OF #8 TOP BAR (STRAIGHT) IN 5000 PSI CONCRETE
REQUIRED STRAIGHT DEVELOPMENT LENGTH WITHIN CORE PER SCHEDULE = 46"
(X) CORE DIMENSION = 27"
(Y) BALANCE OF DEVELOPMENT LENGTH = (46" - 27") = 19"
MULTIPLY 19" x 1.6 (AND ROUND UP) = 31"
THEREFORE, TOTAL DEVELOPMENT LENGTH REQUIRED IS (X+Y) OR, 27" + 31" = 58"
NOTES:
1. ALL HOOKED BARS SHALL EXTEND AS FAR AS POSSIBLE TO THE OPPOSITE FACE WITHIN 
A MINIMUM 2" END COVER AND EMBEDMENT NOT LESS THAN THE DEVELOPMENT 
SCHEDULE.
2. MINIMUM SIDE COVER 2 1/2".
3. ALL LENGTHS INDICATED IN SCHEDULE APPLY TO NORMAL WEIGHT CONCRETE 
APPLICATIONS.
4. FOR LIGHT WEIGHT CONCRETE APPLICATIONS, LENGTHS INDICATED IN SCHEDULE SHALL 
BE MULTIPLIED BY 1.25.
5. NO EPOXY COATING.
6. TOP BARS ARE HORIZONTAL BARS WITH MORE THAN 12 INCHES OF CONCRETE CAST 
BELOW.
7. BOTTOM BARS ARE HORIZONTAL BARS WITH LESS THAN 12 INCHES OF CONCRETE CAST 
BELOW, AND ALL VERTICAL BARS.
8. FOR GRADE 75 REINFORCING MULTIPLY THE LENGTHS IN THE SCHEDULE BY 1.25.
9. FOR SPLICES OR DEVELOPMENT OF INDIVIDUAL BARS WITHIN A BUNDLE: FOR 3 BAR 
BUNDLES MULTIPLY THE SCHEDULE LENGTHS BY 1.20. FOR 4 BAR BUNDLES MULTIPLY 
THE SCHEDULE LENGTHS BY 1.33. ENTIRE BUNDLE SETS SHALL NOT BE LAP SPLICED.
TYPICAL SEISMIC BAR DEVELOPMENT AND SPLICE LENGH SCHEDULE
BAR SIZE #3 #4 #5 #6 #7 #8 #9 #10 #11
BAR DIAMETER (IN.)
BAR COVER
0.375
TOP BOT
0.500
TOP BOT
0.625
TOP BOT
0.750
TOP BOT
0.875
TOP BOT
1.000
TOP BOT
1.128
TOP BOT
1.270
TOP BOT
1.410
TOP BOT
A HOOKED
WITHIN CORE
B STRAIGHT
WITHIN CORE
C STRAIGHT
OUTSIDE CORE
3
0
0
0
 P
S
I
A HOOKED
WITHIN CORE
B STRAIGHT
WITHIN CORE
C STRAIGHT
OUTSIDE CORE
4
0
0
0
 P
S
I
A HOOKED
WITHIN CORE
B STRAIGHT
WITHIN CORE
C STRAIGHT
OUTSIDE CORE
5
0
0
0
 P
S
I
A
HOOKED
WITHIN CORE
B
STRAIGHT
WITHIN CORE
C
STRAIGHT
OUTSIDE CORE
6
0
0
0
 P
S
I
TYPICAL NON-SEISMIC STRAIGHT BAR DEVELOPMENT 
LENGH SCHEDULE
BAR SIZE #3 #4 #5 #6 #7 #8 #9 #10 #11
BAR DIAMETER (IN.)
BAR COVER
0.375
TOP BOT
0.500
TOP BOT
0.625
TOP BOT
0.750
TOP BOT
0.875
TOP BOT
1.000
TOP BOT
1.128
TOP BOT
1.270
TOP BOT
1.410
TOP BOT
3
0
0
0
 P
S
I
4
0
0
0
 P
S
I
5
0
0
0
 P
S
I
6
0
0
0
 P
S
I
C1
C2
C3
C1
C2
C3
C1
C2
C3
C1
C2
C3
EFFECTIVE BUNDLED BAR
UNIT DIAMETER "dbe"
BAR
3-BAR BUNDLE
4-BAR BUNDLE
#6 #7 #8 #9 #10 #11
13
22
33
12
19
28
12
17
25
12
16
23
12
17
25
12
15
22
12
13
20
12
12
18
18
29
43
15
25
37
14
23
34
12
21
31
14
22
33
12
19
28
12
17
26
12
16
24
22
36
54
19
31
47
17
28
42
16
26
38
17
28
42
15
24
36
13
22
32
12
20
29
26
43
65
23
37
56
20
34
50
19
31
46
20
33
50
18
29
43
16
26
39
14
24
35
38
63
94
33
54
81
29
49
73
27
44
66
29
48
72
25
42
63
23
38
56
21
34
51
43
72
107
37
62
93
34
56
83
31
51
76
33
55
83
28
48
72
26
43
64
24
39
58
49
81
121
42
70
105
38
63
94
34
57
86
38
62
93
33
54
81
29
48
72
27
44
66
55
91
136
47
79
117
43
71
106
39
64
96
42
70
105
37
61
90
33
54
81
30
50
74
61
101
151
53
87
131
47
78
117
43
71
107
47
78
116
41
67
101
36
60
90
33
55
82
TYPICAL NON-SEISMIC STRAIGHT BAR SPLICE 
LENGH SCHEDULE
BAR SIZE #3 #4 #5 #6 #7 #8 #9 #10 #
11
BAR DIAMETER (IN.)
BAR COVER
0.375
TOP BOT
0.500
TOP BOT
0.625
TOP BOT
0.750
TOP BOT
0.875
TOP BOT
1.000
TOP BOT
1.128
TOP BOT
1.270
TOP BOT
1.410
TOP BOT
3
0
0
0
 P
S
I
4
0
0
0
 P
S
I
5
0
0
0
 P
S
I
6
0
0
0
 P
S
I
C1
C2
C3
C1
C2
C3
C1
C2
C3
C1
C2
C3
17
28
42
15
25
37
13
22
33
12
20
30
13
22
33
12
19
28
12
17
25
12
16
23
23
38
56
20
33
49
18
29
44
16
27
40
18
29
43
15
25
37
14
23
34
12
21
31
28
47
70
25
41
61
22
36
54
20
33
49
22
36
54
19
31
47
17
28
42
16
26
38
34
56
84
29
49
73
26
44
65
24
40
59
26
43
65
23
37
56
20
34
50
19
31
46
49
81
122
43
71
106
38
63
95
35
58
86
38
63
94
33
54
81
29
49
73
27
44
66
56
93
139
49
81
121
44
72
108
40
66
99
43
72
107
37
62
93
34
56
83
31
51
76
63
81
121
42
70
105
38
63
94
34
57
86
49
118
177
62
102
153
55
92
137
50
84
125
71
105
157
55
91
136
49
81
122
45
74
111
55
91
136
47
79
118
43
71
106
39
64
96
79
131
196
68
114
170
61
102
152
56
93
139
61
101
151
53
87
131
47
78
117
43
71
107
7
23
36
6
21
34
7
16
26
6
15
24
9
30
48
8
26
41
7
23
37
6
21
34
9
22
34
8
19
30
7
17
27
6
15
24
11
37
59
10
32
52
9
29
46
8
26
42
11
27
43
10
23
36
9
21
33
8
19
30
13
45
71
11
39
62
10
35
55
9
32
50
13
32
51
11
28
44
10
25
40
9
23
36
15
52
83
13
45
72
12
40
64
11
37
59
15
37
59
13
32
52
12
29
46
11
26
42
17
59
95
15
52
82
14
46
74
12
42
67
17
42
67
15
37
59
14
33
53
12
30
48
19
67
107
17
58
93
15
52
83
14
47
76
19
48
76
17
42
66
15
37
59
14
34
54
22
75
120
19
65
104
17
58
93
16
53
85
22
54
86
19
47
75
17
42
67
16
38
61
24
84
134
21
72
116
19
65
104
17
59
95
24
60
96
21
52
83
19
46
74
17
42
68
6
21
34
6
21
34
6
15
24
6
15
24
.35 .66 1.14 1.83 2.94 4.44
.63 1.17 2.03 3.25 5.23 7.90
BALANCE OF DEVELOPMENT
NOTES:
1. BUNDLED BARS OF MORE THAN 2 BARS INCLUDING SPLICE BAR IN 
   SAME PLANE IS NOT PERMITTED. ACCEPTABLE PROFIES ARE      &     
2. DO NOT SPLICE MORE THAN ONE BAR PER LOCATION IN A BUNDLE.
3. ENTIRE BUNDLE SETS SHALL NOT BE LAP SPLICED.
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DEVELOPMENT LENGTH AND SPLICE DETAILS
TYPICAL REINFORCING SPLICE DETAILS STANDARD ACI REINFORCING STEEL, HOOKS BENDS AND LAPS
W14X22 BEAM
W10X33 COLUMN
SHEAR TAB
ANCHOR BOLTS TO BE DESIGNED
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1. SEE GENERAL NOTES ON S1.1 FOR SPECIFICATIONS
2. REFER TO FOOTING SCHEDULE FOR SITE, THICKNESS, AND REINFORCING.
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ROOF FRAMING PLAN
SCALE: 1/4" = 1' - 0"
ROOF FRAMING PLAN NOTES:
1. SEE GENERAL NOTES ON S1.1 FOR SPECIFICATIONS
2. SEE ARCHITECTURAL DRAWINGS FOR TOP OF ROOF ELEVATIONS, WALL OVERALL 
    DIMENSIONS, AND LOCATIONS OF OPENINGS NOT INDICATED ON STRUCTURAL DRAWINGS.
3. CENTER COLUMNS ON GRIDLINES UNLESS NOTED OTHERWISE.
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REFER TO S2.4 & S2.5 FOR TYPICAL DETAILS
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Virunga: A Coffee//Cocoa Co-op
Journeyman International Engineering Team
Caleb Azevedo || Anugrah Gupta
Introduction
● Journeyman International Team
● Background Information
● Travel Experience
● Structural Design
● Challenges
● Conclusion
Journeyman International Team
● Humanitarian Partner: Empowering Villages
● Sponsor: Domum Architects
● Architecture Student: Dayna Lake
● Construction Management Student: Tanner Frkovich
● Architectural Engineering Students: Caleb Azevedo & Anugrah Gupta
Background Information
Rwandan Genocide of 1994
● Two groups: Tutsis & Hutus
● Ethnic strife based on social status
● Approximately 800,000 killed in a 
span of 100 days
http://www.45enord.ca/2013/04/genocide-rwandais-la-justice-francaise-se-saisit-du-dossier/
Rwanda Today
Anugrah’s Travels Anugrah’s Travels: Virunga Site-Visit
Project Description
● Community Center
● Library
● Education Center
● Warehouse
● Market
● Washing Station
Project Description
● Materials:
○ Steel
○ Timber
○ Concrete
○ Rammed Earth
Communication
● On-site representatives: Carly Althoff & Daniel Klinck
● Advisor: Al Estes
● Weekly meetings with architect
Design Criteria
Rammed Earth Construction
https://www.researchgate.net/figure/New-rammed-earth-construction-in-Odemira-Portugal_fig1_267514045
Rammed Earth Advantages 
● Temperature and noise control
● Durable and weather resistant
● Low maintenance
● Environmentally Friendly
https://www.houzz.com/discussions/942727/sealing-a-exterior-interior-rammed-earth-wall
Gravity System
Roof Framing Plan
Lateral System
● Plywood Diaphragm
● Reinforced Concrete Bond Beams
● Rammed Earth Shear Walls
● Reinforced Concrete Footings
Challenges
● Coordination with Architect
○ Lack of site information
○ Changes in footprint & material
● Aesthetics vs. Structural Efficiency
● Unfamiliar design in rammed earth shear walls
Future of Project
● Allocation of land
● Future site visits
● Possibility of construction
Conclusion Questions?
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